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Health Risk Analysis of VOC/SVOC Contaminated Soil in an Abandoned

Chemical Plant
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zhe' LI Fa-sheng'

1. Department of Soil Pollution and Control Chinese Research Academy of Environmental Sciences Beijing 100012 China 2. Civil
and Environment Engineering School University of Science and Technology Beijing Beijing 100083 China 3. School of Environment
and Natural Resources Renmin University of China Beijing 100872 China
Abstract Environmental health risk of contaminated soil in a typical abandoned industry was analyzed based on the full field
investigation according to the site assessment procedure of American Society for Testing and Material ASTM . Parameters were
modified with the combination of Chinese crowd character and site specifics. Results indicated that the site was mainly contaminated
with volatile and semi-volatile organic compounds in soil profiles. And the contents of carbon tetrachloride tetrachloroethylene
pentachloroethane  hexachlorobutadiene  hexachloroethane and hexachlorobenzene in soil samples were exceeded the national
environmental standard. These contaminants ranked the carcinogenic risks and hazard quotients more than 10 % and 1 in some locations
with the exposure by oral ingestion dermal contact and inhalation. Contaminants in this site had resulted in the high health risks to the
residents and surrounding communities. The risk should be reduced to the health acceptable level by the treatment and remediation
before further development for residential and commercial utilization.
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Table 1 ~ Target contaminants and corresponding measurements
voC USEPA 8260B '
USEPA 8270D
SVOCs
Geoprobe PID
4<C
1. 3
I ~3 m
18 3
42 7 cm
148
2
Table 2 Physic-chemical properties of tested soil
pH ~1 -3 ;
/% /% /% /cmol- kg /g cm / % /mV
8.9+0.4 6.4+1.1 0.41 £0.3 0.78 £0.3 17 £2 1.86 £0.2 29.5£1.7 54 +£3
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SVOC
vVocC 2
9
19 ~22
POPs B 3419
4.
3.2
2
USEPA WHO . EPA
6
« B2 "
1 C ” NA 14
25 26
23
3
3.1 RIS 2
3
4
1
3
Table 3 Toxicity data of objective contaminants
/mg- kg d 7! /mg- kg d 7! EPA
/pg m~? /pg m~?
0.13 0.13 0.000 015 0. 000 7 0. 0007 0. 002 B2
0. 052 0. 052 0. 000 0005 8 0.01 0.01 0.271 B2
0. 026 0. 026 0. 000 007 4 0.03 0.03 NA
0.078 0.078 0. 000 022 0. 000 2 0. 000 2 C
0.014 0.014 0. 000 004 0. 001 0. 001 C
1.6 1.6 0. 000 46 0. 000 8 0. 000 8 B2




400

4

241

Table 4  Calculation of carcinogenic risk and hazard quotient of contaminants by different exposure pathway

TRIHW‘:(Zs. EF. ]LD u{ RBAF. SF, THO,... CS EF: ED- IR, RBAF
BW. AT, BW- AT,- RID,
I, M:cs- EF- ED; SA- M- RAF, F, THQD,,,,_,,:CS. EF- ED- SA- M- RAF,
orms BW- AT, ‘ erms BW- AT, RfD,
CS- EF- ED- URF- VF_ +PEF CS- EF- ED- VF_ +PEF
TR = AT, = THQ a1 = AT~ RIC
TRIH:CS- EF- ED- URF- VF_, THQ.H:CS' EF- ED- VF_.,
AT, AT, RIC
TR[HZCS EF- ED- URF- VF_, THO,, l:cs- EF- ED- VVF\N,
AT, AT, - RfC
PEF = —"— x10°
. Wp.d
VF,, “Uon x 10°
VF :UWpiadT x 10°
VF,_, = Liﬁ[’h x10°
4 5
5
Table 5 Exposure factors and parameters
EF d/a 350 350
ED a 6 24
IR, mg/d 200 100
BW kg 15 55.9
T a 6 24
AT, a 70
AT a 6 24
SA cm’ 1 800 5000
M mg/cm” 0.5 0.5
w m 240
Ui m/s 0.84
S m 2
P, g/cem’ 1.9
Ly m 3
ER 1/s 7.0x10 73
cS mg/kg
RID, mg/kg/d !
SF mg/kg/d ! USEPA IRIS *
URF mg/m* !
RIC mg/m*
RAF, 0.1
RBAF 1
P, g/cm? 6.9 x10 7142
d, m
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Fig.1  Carcinogenic risks distribution of contaminants
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